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1 

1 

a ' i 

DuxA7—68.BOR 

b ! ! 

i c :! d :: 

Platyodon Pholadidea 

e if! 

Botula 

g ! ! h 

2 

DuxburyReef 

n 

cancel 1atus 

penita 

falcata ! 

m2 sum 

3 

Area A 

1 

21.000 

0.000 

0.000! 

21.000 

4 

transects 

2 

64.000 

0.000 

32.000! 

96.000 

5 


3 

11.000 

11.000 

0.000! 

22.000 

6 

July 1968 

4 

0.000 

11.OOO 

0.000! 

11 . 000 

7 


5 

11.000 

0.000 

32.000! 

43.000 

8 

select ed 

6 

0.000 

0.000 

0.000! 

0.000 

9Boring species 

7 

0.000 

0.000 

0.000! 

0.000 

10 


8 

32.000 

0.000 

21.000! 

53.000 

11 

n=10 m2 

9 

0.000 

0.000 

0.000! 

0.000 

12 

13 

transects 

10 

0.000 

0.000 

0.000! 

0.000 

14 

sum/sp 


139.000 

22.000 

85.000! 

246.000 

15 

16 

sum xi2/sp 


5803.000 

242.000 

2489.000! 

14920.000 

17 

AVG/sp 


13.900 

2.200 

8.500! 

24.600 

18 

Max/col 


64.000 

11.OOO 

32.000! 

96.000 

19 

20 

Min/col 


0.000 

0.000 

0.000! 

0.000 

21 

StandardDev 


20.739 

4.638 

14.010! 

31.391 

22 

957. < M 


-0.936 

-1.118 

-1.522! 

2. 144 

23 

957. M > 


28.736 

5.518 

18.522! 

47.056 
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1 t- 1 t 

i D i i 
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! e ! f ! 
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1 

DuxA7—68.SES 


Myti1 us 

Pol1icipes 

Anthop1eura 


2 

DuxburyReef 

ncalifornianus 

polymerus : 

santhogrammica! 

m2 sum 

3 

Area A 

1 

832.000 

500.000 

2100.000! 

3432.000 

4 

transects 

2 

0.000 

0.000 

300.000! 

300.000 

5 


3 

640.000 

960.000 

300.000! 

1900.000 
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July 1968 

4 

1800.000 

720.000 

0.000! 

2520.000 

7 


5 

0.000 

0.000 

900.000! 

900.000 

8 

selected 
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272.000 

2440.000 

50.000! 

2762.000 

9Sessile Species 
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0.000 

0.000 

1200.000! 

1200.000 

10 


8 

0.000 

0.000 

0.000! 

0.000 

11 

n=10 m2 

9 

0.000 

0.000 

0.000! 

0.000 

12 

transects 

10 

0.000 

0.000 

0.000! 

0.000 

13 







14 

sum/sp 


3544.000 

4620.000 

4850.000! 

13014.000 

15 

sum xi2/sp 


4415808.000 

7643600.000 

6842500.000!31707668.000 

16 







17 

AVG/sp 


354.400 

462.000 

485.000! 

1301.400 

18 

Max/col 


1800.000 

2440.000 

2100.000! 

3432.000 

19 

•1A 

Min/col 


0.000 

0.000 

0.000! 

0.000 

iLV 

21 

StandardDev 


592.529 

782.387 

706.340! 

1281.113 

22 

957. < M 


-69.477 

-97.696 

-20.295! 

384.930 

23 

957. M > 


778.277 

1021.696 

990.295! 

2217.870 
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Mopoalia Strongyloc en! 

#m2 * 
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#2 ! 

2 

Duxbury Reef 
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spp. 

purpuratusI 

sum ** 

Cxi )2 

Cxi )2 ! 

3 

Area A 

1 

0.000 

o.ooo: 

0.000* 

0.000 

0.000! 

4 

transects 

2 

1.000 

15.000! 

16.000* 

1.000 

225.000! 

5 


3 

2.000 

0.000! 

2.000* 

4.000 

0.000! 
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July 1968 
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5 

0.000 
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8 
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6 
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3.000* 

9.000 

0.000! 
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0.000 

0.000! 

0.000* 

0.000 

0.000! 

10 

species 

8 

0.000 

0.000! 

o.ooo* 

0.000 

0.000! 

11 

n=10 m2 

9 

1.000 

0.000! 

1.000* 

1.000 

0.000! 

12 

transectslO 

2.000 

0.000! 

2.000* 

4.000 

0.000! 

13 





transect 



14 

sum/sp 


9.000 

15.000! 

24.000* 

19.000 

225.000* 

15 

sum Cxi)2/sp 


19.000 

225.000! 

274.000* 



16 








17 

AVG/sp 


0.900 

1.500! 

2.400* 



18 

St andardDev 


1. 101 

4.743! 

4.904* 
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#1 sp 

#2 sp 

20 

957. < M 


0. 113 

-1.893 

-1.108 

3.000 

15.000 

21 

957. M > 


1.687 

4.893 

5.908 

0.000 

0.000 

22 

Variance 


1.211 

22.500 
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Tegula ! 

Cxi >2 


2 

Duxbury Reef 

n 

funebralis ! 



3 

Area A 

1 

10.000! 

100.000 
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2 

8.000! 

64.000 


5 

July 1968 

3 

50.000! 

2500.000 
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4 

39.000! 

1521.000 


7Mobile species 

5 

31.000! 

961.000 
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6 

42.000! 

1764.000 
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7 

0.000! 

0.000 


10 

selected 

8 

0.000! 

0.000 


11 

10 m2 

9 

0.000! 

0.000 


12 
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10 

0.000! 

0.000 
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14 

sum xi 


180.000 



15 

sum C x i 2 ) 


6910.000 

6910.000 
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Range 


17 

AVG 


18.000 

50.000 

Max Cxi) 

18 




0.000 

Min Cxi) 

19 

StandardDev 


20.194 



20 

957. < M 


3.555 

2.262 

957. Ct) 

21 

957. > M 
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Variance 
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0 
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3 

1 1 
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2 
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4 

0 

1 1 
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0 

39 
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1 1 

0 

32 

0 

31 

0 

0 

6 

0 

0 

0 

3 

42 

272 

2440 

7 

0. 

0 

0 

0 

0 

0 

0 

8 

32 

0 

21 
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0 

1 
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0 

10 

1 1 
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0 
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0 

r lb<\ 
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10 

10 

10 
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10 
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2.200000 
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0.900000 

18.00000 

354.400 
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MED 
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0.000000 

0.000000 

SDEV 20.73885 

4.638007 

14.00992 

1.100505 

20.19351 
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782.387 
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0 
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0 
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Myti1 us 
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0 

0 
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2 

64 

0 

32 
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0 
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0 
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0 

0 

0 

3 

42 
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2440 
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0 

0 

0 

0 

0 

0 

8 

32 

0 

21 
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0 

0 
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0 

0 

1 

0 

0 

0 

10 

1 1 

0 

0 

0 

2 

0 

0 

0 

NO. 
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10 

10 

10 

10 

MEAN 13.90000 

2.200000 

8.500000 

0.900000 

18.00000 

354.400 

462.000 

MED 

5.500000 

0.000000 

0.000000 

0.500000 

9.000000 

0.000000 

0.000000 

SDEV 20.73885 

4.638007 

14.00992 

1 . 100505 
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2 
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300 
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4 
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5 
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Ten Square Meter Transect sampling 
Species from Area A, Duxbury Reef 
July 1968 


Species 

Mean per 

957. 

Confide* 

BorLQ 3 Species 

Square Meter 

Interval 

Platyodon cancellatus 
boring shale clam 

13.9 

-0.9 

to 28.7 

Pholadidea penita 

boring piddock 

2.2 

-1. 1 

to 5.5 

Botula falcata 

boring razor c1 am 

85.0 

-1.5 

to 18.5 


Sessile* Species 

My til as californianus 354.4 -69.4 to 778.2 

sea mussel 


Pol 1icipes polymerus 
goose barnacles 


462.0 


-97.6 to 1021.6 


Pnthopleura xanthogrammica 485.0 -20.2 to 990.2 

giant green anemone 

Balanus spp. Present in large numbers 

acor n barnac 1 e 


Semi—sessiie 


Mopalia spp. 
chiton 

0.9 

0 . 1 

to 

1.7 

Strongylocentrotus purpuratus 
purple sea urchin 

1.5 

-1.8 

to 

4.9 

Mobiie Species 





Tegula funebralis 

18.0 

3.5 

to 

32.4 


black turban snail 


TABLE 


Ten square meter Sampling of Area A transects, 
Duxbury Reef, July 1968 
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Ten Square Meter Transect sampling 
Intertidal and Subtidal 
July 9, 1968: -1.8 @ 5.54 A.M. 


Mean per 
Square Meter 


95% Confidence 
Interval 


Species 

Bor ing |D$cies 

Platyadan cancel Iatus 
boring shale clam 

Pholadidea penita 

boring piddock 

Phragmatopoma cal ifarnica 
black tube worm 

Sessile S p ecies 

My til us cal ifarnianus 
sea mussel 

Pal 1 idpes palymerus 
goose barnacles 

fin t-hapleura xanthogrammica 
giant green anemone 

Balanus spp. 

ac or n b ar n ac 1 e 

Semi~sessile spe cies 

Mopalia spp. 
chi ton 

5trangylacentratus purpuratus 
purple sea urchin 

Mobile Species 


5.2 0.90 to 9.4 

9.2 0.02 to 18.3 

Present 

138.0 18.1 to 257.8 

37.5 6.8 to 68.2 

2.6 -0.2 to 5.4 

Present in large numbers 


0.4 

-0. 1 

to 

0.9 

4.2 

-0.4 

to 

8.8 


Tegola funebralis 2.8 —1.7 to 7.3 

black turban snail 

Pisaster ochraceus 0.1 —0.1 to 0.3 

purple starfish 


TABLE 


Intertidal-Subtidal Sampling, 10 m2 transect sampling 

at South Bolinas Point 
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P6I e 3 

J une 1 

Dec 6 

May 12 

m 

1. 

5m 

1.25m 

0,875m 

1 

1 . 

875 

1 .25 

1.0 

2 

2. 

0 

1.875 

1.75 

3 

2. 

125 

1 .875 

1.75 

4 

2. 

5 

2.0 

2.0 

5 

3.0 

2.5 

2.375 

6 

2.625 

2.5 

■ 2.5 

7 

2.625 

2.0 

2.0 

8 

1.0 

0. 125 

0.0 

9 

0.875 

0.375 

0.25 

10 

0.625 

-0.125 

-0.625 

1 1 

1. 

125 

0.25 

0.25 

12 

2.. 


2.0 

1 .875 

13 

2.75 

2.0 

2.0 

14 

2. 

125 

2.0 

1 .875 

15 

2.0 

2.0 

1 .75 

16 

2.0 

1.5 

1 . 125 

17 

1 .0 

-0.5 

-0.75 

18 

0.0 

-1.0 

-1 .25 

T9 

-0.5 

-1 . 125 

-1.375 

20 

0.25 

-1.25 

-1 .25 

21 

0.25 

-1.0 

-1 .0 

22 

O.f 


-0.375 

-0.5 

23 

0.25 

-0.5 

-0.625 

24 

1.0 

-0.25 

-0.625 

25 

2.0 

0.25 

0.0 

26 

2.5 


0.75 

0.25 

27 

2.0 

1 .625 

1 .625 

28 

2.5 

2. 125 

1 .5 

29 

2.C 


1.0 

0.125 

30 

2. 125 

0.5 

0.5 


MuaI} b*A 

) 


12/6/77-5/12/78 

6/1/77-5/12/78 

0.375 

0.625m 

0.25 

0.875 

0.125 

0.25 

0.125 

0.375 

0.0 

0.5 

0.125 

0.625 

0.0 

0. 125 

0.0 

0.625 

0.125 

1.0 

0.125 

0.625 

0.5 

1 .0 

0.0 

0.875 

0.125 

0.625 

0.0 

0.75 

0. 125 

0.25 

0.25 

0.25 

0.375 

0.875' 

0.25 

1.75 

0.25 

1 .25 

0.25 

0.875 

0.0 

1 .5 

0.0 

1 .255 

0.125 

1.0 

0.125 

0.875 

0.375 

1 .625 

0.25 

2.000 

0.5 

2.25 

0.0 

0.375 

0.625 

1 .0 

0 ;875 

1.875 

0.0 

1 .625 
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APPENDIX 13 LIVE and DEAD COUNTS FOR OIL EXPOSURE LABORATORY TESTS, November 17, 1971 


SPECIES 

CONTROL 

TANKS 

CONDITIONED 

TANKS 

UNCONDITIONED 

TANKS 

TOTAL 

ALL TANKS 


live 

dead % dead 

live 

dead % dead 

live 

dead %o dead 

live 

dead % dead 

Balanus glandula 

54 

2 

kfo 

69 

44 

39 % 

92 

21 

19 % 

215 

67 

23 % 

Pollicipes polymerus 

64 

36 

36 % 

143 

9 

6 % 

32 

64 

67 % 

239 

109 

31 % 

Mytilus californianus 

30 

0 

0 % 

30 

0 

0 % 

30 

0 

0 % 

90 

0 

0 % 

Pachygrapsus crassipes 

5 

0 

0 

4 

1 

20 % 

5 

2 

28 % 

14 

3 

18 % 

Hemigrapsus nudus 

1 

0 

0 % 

1 

0 

0 % 

0 

0 

0 % 

2 

0 

0 % 

Acmaea digitalis 

4 

2 

33 % 

4 

2 

33 % 

4 

2 

33 % 

12 

6 

33 % 

Acmaea scabra 

6 

0 

0 % 

4 

2 

0 % 

1 

5 

82 % 

11 

7 

39 % 

Tegula funebralis 

26 

0 

0 % 

26 

0 

0 % 

26 

0 

0 % 

78 

0 

0 % 

Totals and overall %> 

190 

40 

17 % 

281 

58 

11 % 

190 

94 

33 % 

661 

192 

22 % 

Barnacles, mussels 










Total- 

-oil tanks 

and limpets 




250 

57 

19 % 

159 

92 

37 % 

409 

149 

27 % 

Crabs and snails 




31 

1 

3 % 

31 

2 

6 % 

62 

3 

5 % 
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* n * 

l O. * 

!b! 

rs. » ' 

d ! e 

■ .p > i ~ > 

■ r « < g i 

h ! ! 

i ! j 

1 

Duxbury Reef 


Platyodon 

cance1latus1 

#m2 * 

#1 

#2 ! 

2 

AT3-7172.PL 

n 

#1 7-23-71 

#2 6-30-72 ! 

sum ** 

(xi )2 

< x i ) 2 ! 

3 


1 

0.000 

6.000! 

6.000* 

0.000 

36.000! 

4 

Duxbury AT-3 

2 

1.000 

8.000! 

9.000* 

1.000 

64.000! 

5 

3 

2.000 

6.000! 

8.000* 

4.000 

36.000! 

6 

Two 10-m2 

4 

0.000 

4.000! 

4.000* 

0.000 

16.000! 

7 

samplings 

5 

10.000 

10.000! 

20.000* 

100.000 

100.000! 

8 


6 

3.000 

7.000! 

10.000* 

9.000 

49.000! 

9 


7 

7.000 

8.000! 

15.000* 

49.000 

64.000! 

10 

n = 10 m2 

8 

12.000 

16.000! 

28.000* 

144.000 

256.000! 

1 1 


9 

0.000 

3.000! 

3.000* 

0.000 

9.000! 

12 


10 

8.000 

2.000! 

10.000* 

64.000 

4.000! 

13 





transect 



14 

sum/sp 


43.000 

70.000! 

113.000* 

371.000 

634.000* 

15 

16 
17 

sum (xi)2/sp 


371.000 

634.000! 

1815.000* 



AVG/sp 


4.300 

7.000! 

11.300* 



18 

StandardDev 


4.547 

4.000! 

7.732* 



19 






# 1 sp 

#2 sp 

20 

95% < M 


1.047 

4.139 

5.769 

12.000 

16.000 

21 

95% M > 


7.553 

9.861 

16.831 

0.000 

2.000 

22 

Variance 


20.678 

16.000 

59.789 



23 

95%(t) 


2.262 

2.262 

2.262 

-p- 

-q- 
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